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In establishing the condition of normality of
scalp hair one must study its biological and
physiological characteristics. Their understand-
ing is also necessary for the interpretation of
the pathology of hairs (1—8).
MATERIALS AND METHODS
In this study we have determined the density of
hair population (number per cm; the thickness
of hairs, grouping them by their approximate di-
ameter into three categories: thick (about 1/10
mm), medium (about 1/20 mm), and thin (about
1/40 mm); and the rate of growth in terms of mm
of increase in ten days following shaving a small
area of the scalp. The hair cycle has been analyzed
by determining the percentage of telogen hairs.
The density of hairs, thickness of shaft and
growth rate were estimated by means of a 60X
microscope system, with reflected illumination, ap-
plied directly over the scalp. The microscope was
equipped with an ocular micrometer, calibrated
for 1/40 mm, which allowed measurements of thick-
ness as well as post-shaving lengths; another ocu-
lar micrometer with calibrated area of 1/25 cm2
was used to count hairs in a given area.
The cycle was determined according to the fol-
lowing technic: hairs were plucked out with a
Pean forceps (the extremities of which were
wrapped with adhesive tape). Their proximal ends
were cut over a slide and were then covered with
a drop of Canadian Balsam and a cover glass. The
count was made with a microscope.
Determinations were carried out on the left
and/or right parietal, frontal, crown and occipital
regions of 39 apparently normal adults (17 males
and 22 females).
In order to standardize the study, 100 hairs were
counted or measured for each region of each pa-
tient. The number of telogens were expressed as
percentages.
RESULTS AND CONCLUSIONS
The results obtained and their correlations
are expressed in the table and graphs. From the
data the following conclusions can be inferred:
Density of the hair population of the scalp.
Considering each scalp as a whole, in both
sexes and within the age of the subjects under
study, there is a wide range in density of hair
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population (175 to 300 hairs per cm2), with an
average of 223, S.E. 4 (Graph 1A). Parietal
and occipital regions show similarities. Frontal
and crown regions, while not showing a signifi-
cant difference in a given subject, are different
for the group (Graph 1A and 1B).
The density of population decreases with age
in all regions, this phenomenon being highly
significant (P 0.001).
Thickness of scalp hairs. Percentage distribu-
tion of hairs of various thickness were as fol-
lows: approx. Mo mm, 72.1%; approx. ½o mm,
18.8%; approx. Mo mm, 10%. These differences
appear slightly accentuated in the frontal and
crown regions (Graph 2).
A change in thickness of hair over the entire
scalp occurs in both sexes, as age advances, the
number of thick hairs decreasing Sand the num-
ber of thin hairs increasing (Graph 3).
The caliber of hairs bears no relation to the
density of population (Graph 4).
Hair cycle. In regard to the scalp as a whole,
the frequency of the telogen phase shows a wide
range (13—23) with an average of 17, S.E. 1.5.
In both sexes the number of telogens in parietal
and occipital regions is less than those of frontal
and crown (Graph 5).
The number of hairs in the telogenic phase
increases with age in each region in a signifi-
cant way (Graph 6).
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The number of telogens in the entire scalp
is different in each sex: masculine, 18.22%, S.E.
1.49; and feminine, 16.48%, S.E. 1.46.
Rate of growth of hairs. The average rate of
growth of scalp hairs is 3.44 mm in ten days, or
0.344 mm per day. No difference in values ap-
pears between sexes in any region or in the
scalp .as a whole: masculine, 3.49 mm, S.E.
0.29; feminine, 3.39 mm, S.E. 0.25 (Graph 7).
The average growth rate bears no relation to
density of hair population (Graph 8A). There
are slight differences in the growth among all the
regions.
Table I summarizes correlations and differ-
ences found in this study.
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DISCUSSION
The numerical values of the density of hair
population of the scalp, per unit of surface area,
as found by us in the adult are slightly greater
than those we have found in children before
puberty (6) and much lower than those found
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Facts collected by one of us lead us to feel
that close to puberty some of the hair follicles,
emptied after the effluvium that follows birth,
do not produce terminal hairs. The enormous
difference with Szabo's figures may only be ex-
plained assuming that a great many of the
fofficles counted by him give rise to either vellus
hairs or small terminal hairs which are difficult
to detect clinically. The decrease in the density
of hair population as age advances may be
attributed to processes of physiological involu-
tion. In various parts of the body including the
scalp, using the above mentioned technic, Szabo
found that the density of the population of
follicles in the adult is the same, practically
PER CEIT OFTtl.OGEWS PER &SC AND C6IOW
ERIIfl
F PD Pt C OC TOTAL
RGION
GXAPH 7
by Szabo (9) for the hair follicles of the adult
scalp, by means of the "skin splitting" technic,
counting all the hair follicles. These differences
could be attributed to the presence of follicles
which have not yet given rise to visible hairs
GRAPH 8
speaking, as in the child. Allowance was made
for increase in skin area of the scalp with
growth, and indicates that from birth up to
* Unpublished data.
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adult age there is no new formation of hair
follicles, nor any marked destruction of the
same. This fact, taken by itself, does not con-
tradict our conclusions because in the technic
employed by Szabo, fofficles not producing
visible hairs were included in his computation
and it is possible that there is a marked pre-
ponderance of these follicles as compared to
follicles producing visible hairs.
The modifications of the relative variations
of thickness with regard to age are specified in
Graph 3. The decline of the curve of the graph
denotes the physiological changes due to age.
Finally, it deserves mentioning that the
retrogressive changes to which the hair is sub-
ject due to advancing age are significantly more
accentuated in the frontal and crown regions.
SUMMARY
Biological characteristics of human scalp hair
were studied and normal values established.
These were correlated on the bases of sex and
age.
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